Introduction
============

Several scholars have described the term "stress" ([@R1]). Work-related stress (WRS) is described as a physiological and psychological reaction to the harmful aspects of workplace content ([@R2]). WRS was commonly recognized as a source of stress among the working population, including academics ([@R3]).

Beside WHO and ILO reports, recent studies have also shown that the academic world is a highly stressful occupation ([@R4], [@R5]). For example, a study in the UK reported that a large proportion of academic and related staff found their work stressful ([@R6]). Report from China indicated that almost all of the academic staffs were stressed ([@R7]). Correspondingly, the result of a study in India showed that the majority of the academic staffs experienced high levels of stress ([@R8]). Moreover, though there is only a small survey in Africa, Zimbabwe ([@R9]), Nigeria ([@R10]) and Tanzania ([@R11]) have reported a high prevalence of stress from higher education academic staff.

WRS is a major problem in occupational health, involving substantial costs for staff, employers and government ([@R12]). The European Agency for Safety and Health at Work, for example, noted that over 550 million working days are lost every year in the U.S due to stress ([@R13]). The Labor Force Survey (LFS) has also reported a loss of 11.3 million working days of 487,000 UK employees, in 2013/14 ([@R14]).WRS is another key public health issue in today\'s world, since it reduces the efficiency and creativity of academic work, alongside its health, well-being, and morality ([@R15]).

Different researches reported high job demand, low job control, poor job relationships, low social and work support and cigarette smoking as risk factors for work-related stress. Prolonged exposure to all the above stressors can serve the development of several maladjustments. In the first place, manifestation of anger and aggression because of the low-stress resistance are quite usual for the teachers. If the high demands of a teacher\'s job are not accompanied by a high degree of control over their work and participation in decision-making, stress will result ([@R16], [@R17]). Low control over their job was also reported as risk factor for stress. Lack of consultation by management and lack of participation in decision-making was a major source of stress for the university staff, resulting in loss of autonomy and control. An individual who has an external locus of control over his/her life is more likely to experience stress ([@R9], [@R11]). Moreover, academic staff with poor teacher-student relationships, conflict with students and poor relationships with colleagues are also believed to be highly stressed ([@R7]). In addition, cigarette smoking has been also identified as a major work-related stress predictor. Research showed that smoking increases anxiety and tension([@R18]). Although the aforementioned results show a variation in stressors from country to country and by type and size of the institution, they also provide indications of an overall present condition of work-related stress amongst university teachers.

While global stress research is on the rise, the literature available is not comprehensive specifically in addressing work-related stress and associated factors among academic staff, including those in Ethiopia. As of today, very little research has been done among university teachers in Ethiopia, on work-related stress and associated factors. Therefore, this study was intended to fill this gap.

Methods and Materials
=====================

**Study design, period and description of the settings**: A cross-sectional study was conducted between 1 March and 30 April in 2018. The University of Gondar is one of the oldest universities in the country, located in the historic town of Gondar, Ethiopia. There are five campuses: the College of Health and Medicine (CMHS), Tseda, Maraki, AsteTewodros and AtseFasil. There were 2314 academic staff in all campuses.

**Study Population, sample size determination and sampling procedure**: All academic staff at the University of Gondar and working at a selected campus and having worked at least 6 months before the study were included as part of the study population. Academic staff with critical illness, maternity leave and sabbatical leave were excluded. The sample size was determined using a single population proportion formula, by considering proportion (p) 28.2% ([@R19]), 95% level of confidence and 4% margin of error (d):

Considering a 10% non-response rate, the final sample becomes 535. Stratified sampling technique was used to select the study participants from the five campuses of the University of Gondar. The number of sample points was determined by using proportional allocation for each stratum. Accordingly, the numbers of participants from each campus were 82 from Fasil campus, 209 from College of Medicine and Health Sciences, 130 from Maraki Campus, 25 from Agriculture Campus and 89 from Tewodros Campus. Then, the required sample sizes were selected by applying simple random sampling technique using a computer random number generating from each stratum.

**Data collection instrument**: Data were gathered through a pre-tested and structured self-administered questionnaire developed through an adaptation from UCU (University and College Union) a Stress Questionnaire, which was initially adopted from both an occupational stress survey and the Management Standards indicator tool for Health and Safety Executives ([@R20]). The questionnaire consists of five parts. For the current study, we used the first two parts and the fourth part. The first part contains questions about the demographic characteristics of respondents (gender, age, marital status, academic rank and work experience). The second part consists of 26 items related to stress which were further categorized into two major parts: physiological (18 items) and psychological stress (8 items). The fourth part includes six different categories of factors generating work-related stress \[((job demand (18items), Job control (9 items), job relationships (9 items), Role ambiguity (9 items), Job changes (10 items) and support (9items))\]. We calculated the mean score for all of them. Cigarette smoker: Study participants who smoke one cigarette per day for at least 1 year were considered smoker ([@R20]). A Likert scale of 5 types was used to assess work-related stress (rated as either 1=never, 2=rarely, 3=sometimes, 4= often, 5=always), and we took a percentage. The ultimate score was categorized into two with a score of less than 50% = (not stressed) and a score of 50% and above= 1 (stressed) ([@R21]). The tool has been used in several countries, including African countries, and has been reported as valid and reliable ([@R9], [@R11]). Moreover, reliability analysis was performed to ensure that items within each composite were consistent. Internal consistency/reliability was checked by calculating Cronbach\'s alpha for each of the composites to examine the extent to which respondents answered consistently the theoretically similar items in each composite. Accordingly, in this study, the Cronbach\'s alpha for physiological (18 items) and psychological (8 items) composites were 0.88 and 0.89 respectively. The reliability coefficient score for the overall questionnaire (26 items) was 0.92. Literature indicates that a value of Cronbach\'s alpha .60 or greater is assumed to be acceptable ([@R22]). Therefore, each of the dimensions was found to have an acceptable reliability.

**Data quality control**: For both data collectors and supervisors, a half day training on the objective of the study, ethical considerations and content of the questionnaire was provided. Five degree-holding psychiatric nurses working outside the current study area collected data. The supervisors monitored the data collection process daily. The questionnaire was pretested on 5% of the calculated sample size among academic staff working in a nearby college called "polytechnic College". Improvements were made based on the results of the pretest.

**Data management and statistical analysis**: Data were entered into EPI-INFO version 7 and exported to SPSS version 20 for analysis. Logistic regression model was used to assess the statistical association between the outcome variable (work-related stress) and independent variables. In the bivariable logistic regression model, all variables with a p-value of \< 0.2 were entered into multivariable logistic regression model. Hosmer and Lemeshow goodness-of-fit test was used to check the model fitness (P\>0.05). A multi co-linearity assumption was checked using the Variance Inflation Factor (VIF \< 5). Finally, a significant association was established at p\< 0.05 and adjusted odds ratio (AOR) with 95% confidence intervals (CI) in the multivariable model. In the model, all variables were categorical variables.

**Ethical considerations and consent for participants**: Ethical clearance was obtained from the Institutional Ethical Review Board (IERB) of the University of Gondar, College of Medicine and Health Sciences, Institute of Public Health (Reference No: IPH/296/2018). Those academic staff in the University of Gondar, who were selected to participate were informed about the purpose of the study, the importance of their participation and possibility of withdraw at any time. Informed written consent was obtained prior to data collection. Privacy and confidentiality of information given by each respondent were kept properly, and personal identifiers were removed. There were no risks due to participation in this research project. The collected data were used for this research purpose only and kept with complete confidentiality.

Results
=======

**Socio-demographic characteristics of study participants**: In this study, a total of 490 study participants responded with a response rate of 91.6%. Of the respondents, 77.8% (N=388) were males with a mean age of 30.00 (SD ± 3.96) years, which ranges from 21--52 years. Nearly half, 48.6%(N=238) of the participants were married. The majority, 70.8%(N=347), of the study participants were lecturers by academic rank and about 35.9%(N=176) of them had greater than 4 years of working experiences ([Table 1](#T1){ref-type="table"}).

###### 

Socio-demographic characteristics of participants, University of Gondar, Ethiopia, 2018

  Variables (N=490)                       Frequency   Percent
  --------------------------------------- ----------- ---------
  **Sex**                                             
  Male                                    381         77.8
  Female                                  109         22.2
  **Age**                                             
  \< 28                                   143         29.2
  28--30                                  113         23.1
  31--33                                  136         27.8
  above 33                                98          20.0
  **Academic Rank**                                   
  Assistance lecturer                     102         20.8
  Lecturer                                347         70.8
  Assistance professor and above          41          8.4
  **Marital status**                                  
  Married                                 238         48.6
  Single                                  235         48.0
  Divorced/Separated/ Widowed             17          3.4
  **Support responsibility for others**               
  Yes                                     440         89.8
  No                                      50          10.2
  **Work experience**                                 
  \< 2                                    131         26.7
  2--4                                    183         37.3
  \> 4                                    176         35.9
  **Salary in ETB**                                   
  \< 6000                                 18          3.7
  6000--8499                              151         30.8
  8500--10500                             266         54.3
  ≥10501                                  55          11.2

ETB=Ethiopian Birr

[Table 2](#T2){ref-type="table"} presents the organizational characteristics of the study participants. Most of the study participants reported good staff relations, 91.8% (N=450). Two hundred and 18 respondents (44.5 %) reported high job demand. About a quarter of participants reported having low control of their jobs (22.4%).

###### 

Organizational characteristics of study participants in University of Gondar, northwest Ethiopia, 2018

  Variables (N=490)    Frequency (n)   Percent (%)
  -------------------- --------------- -------------
  **Job demand**                       
  Low                  272             55.5
  High                 218             44.5
  **Job control**                      
  High                 380             77.6
  Low                  110             22.4
  **Relationships**                    
  Good                 450             91.8
  Poor                 40              8.2
  **Role ambiguity**                   
  Low                  412             84.1
  High                 78              15.9
  **Job changes**                      
  Low                  473             96.5
  High                 17              3.5
  **Support**                          
  High                 381             77.8
  Low                  109             22.2

**Prevalence and factors associated with work-related stress**: The overall prevalence of work-related stress among academic staff at the University of Gondar was found to be 60.4% \[95% CI (57.4, 63.5)\]. In the bivariate logistic regression analysis, gender, age, academic rank, work experience, job demand, job control, relationships with staffs, role ambiguity, job change, support, and cigarette smoking were variables selected for the final model. After controlling possible confounders in the multivariable regression model, age\< 28 years \[AOR: 0.25; 95% CI (0.10, 0.63)\], smoke cigarettes \[AOR: 2.84; 95% CI (1.25, 6.50)\], low job control \[AOR: 2.25; 95% CI (1.21, 4.20)\] and high job demand \[AOR: 3.27; 95% CI= (2.05, 5.21)\] were found to be associated with work-related stress.

Participants smoking cigarettes were 2.84 times more probable to experience WRS than non-smokers \[AOR: 2.84; 95% CI (1.25, 6.50)\]. The likelihood of WRS among participants \< 28 years of age was 75% lower than those \> 33 years \[AOR: 0.25; 95% CI (0.10, 0.63)\]. The chances of developing WRS were 3.27 times higher among academic staff with high job demand compared to their counterparts \[AOR: 3.27; 95% CI (2.05, 5.21)\], and the odds of WRS were 2.25 times higher among those unable to control jobs \[AOR: 2.25; 95% CI (1.21, 4.20)\] ([Table 3](#T3){ref-type="table"}).

###### 

Factors associated with work-related stress among academic staffs at University of Gondar, Ethiopia 2018 (n=490)

  Variables                       Work-related stress                                                   
  ------------------------------- --------------------- ------------- ------------- ------------------- ------------------------------------------------------
  **Sex**                                                                                               
                                  Male                  154 (40.4)    227 (59.6%)   1                   
                                  Female                40 (36.7%)    69(63.3%)     1.17 (0.75,1.82)    1.63 (0.91, 2.92)
  **Age**                                                                                               
                                  less than 28          73 (51.0%)    70 (49.0%)    0.37 (0.21,0.63)    0.25 (0.10, 0.63)[\*\*](#TF2){ref-type="table-fn"}
                                  28--30                43 (38.1%)    70 (61.9%)    0.62 (0.35,1.11)    0.63 (0.28, 1.40)
                                  31--33                51 (37.5%)    85 (62.5%)    0.63 (0.36,1.113)   0.52 (0.25, 1.10)
                                  above 33              27 (27.6%)    71 (72.4%)    1                   
  **Work experience(in years)**                                                                         
                                  Less than 2           50 (38.2%)    81 (61.8%)    0.72 (0.45, 1.16)   0.61 (0.25,1.47)
                                  2--4                  90 (49.2%)    93 (50.8%)    0.46 (0.30, 0.71)   1.06 (0.40, 2.80)
                                  Above 4               54 (30.7%)    122 (69.3%)   1                   
  **Smoke cigarette**                                                                                   
                                  smoker                11 (19.6%)    45 (80.4%)    2.98 (1.50, 5.92)   2.84 (1.25, 6.50)[\*\*](#TF2){ref-type="table-fn"}
                                  Non-smoker            183 (42.2%)   251 (57.8%)   1                   
  **Job demand**                                                                                        
                                  Low job demand        144 (52.9%)   128 (47.1%)   1                   
                                  High job demand       50 (22.9%)    168 (77.1%)   3.78 (2.55, 5.61)   3.27 (2.05, 5.21)[\*\*\*](#TF3){ref-type="table-fn"}
  **Control of job**                                                                                    
                                  Able to control       174 (45.8%)   206 (54.2%)   1                   
                                  Unable to control     20 (18.2%)    90 (81.8%)    3.80 (2.25,6.43)    2.25 (1.21, 4.20)[\*\*](#TF2){ref-type="table-fn"}
  **Relationships**                                                                                     
                                  Good                  185 (41.1%)   265 (58.9%)   1                   
                                  Poor                  9 (22.5%)     31 (77.5%)    2.41 (1.12, 5.17)   0.78 (0.31,1.98)
  **Role ambiguity**                                                                                    
                                  No                    178 (43.2%)   234 (56.8%)   1                   
                                  Yes                   16 (20.5%)    62 (79.5%)    2.95 (1.64, 5.28)   1.80 (0.91, 3.60)
  **Job Change**                                                                                        
                                  Low                   189 (40.0%)   284 (60.0%)   1                   
                                  High                  5 (29.4%)     12 (70.6%)    1.60 (0.55, 4.60)   1.10 (0.29, 4.24)
  **Support**                                                                                           
                                  high support          163 (42.8%)   218 (57.2%)   1                   
                                  low support           31 (28.4%)    78 (71.6%)    1.88 (1.18, 2.99)   1.24 (0.69,2.23)

AOR: Adjusted odds ratio, CI: confidence interval, COR: crudes odds ratio

statistically significant at p \< 0.05

statistically significant at p \< 0.001

statistically significant at p \< 0.0001

Hosmer and Lemeshow test = 0.951 showed that the model fitted well

Discussion
==========

This study employed an institution-based cross-sectional design to investigate the prevalence and factors associated with work-related stress. The results indicated that 60.4% of the participants experienced work-related stress. The high prevalence of work-related stress in the current study could be due to the discrepancy, as a developing country, between high academic demands and low coping strategies. Moreover, students\' misbehavior and the dynamic interaction between the person and their work environment may trigger a negative psychological state. Besides, low control over aspects of work and cigarette smoking increased the risk of work-related stress.

The current finding was comparatively similar to the study reported in Malaysia (60.8%) ([@R23]). This similarity might be due to the similarities in staffing, work relationship, job demand and university infrastructure between these universities. The result of this study was, however, greater than the results of other studies conducted in Malaysia (25.9%)([@R24]) and Ethiopia (28.2%) ([@R19]). This difference might be due to the differences in individual coping strategies and organizational behavior between countries. Those universities might have better stress management strategies, organizational commitment and relationships within the staff.

In contrast to our findings, a number of studies reported remarkably higher stress prevalence, such as in China(91.0%)([@R7]), India,(74%)([@R25]), Tanzania, (75%) ([@R11]), Nigeria, (75.8%)([@R10]), and Botswana (81.0%) ([@R26]). The disparities in prevalence rate among these studies might be the result of the different systems of education, different specific local characteristics such as mentality, the standard of living and cultures available in these countries that might have given different perceptions to the work-related stressors ([@R27]). In addition, the difference is perhaps due to different methods, study periods and populations of the studies.

This study showed that gender, work experience, job relationship, role ambiguity, job change and support had insignificant associations with work-related stress. Similarly, the study conducted in Palestine among teachers showed no statistically significant differences in terms of variables like gender and work-experience ([@R28]). The study conducted on Zimbabwe University lecturers was also reported that there was no significant association between gender and workrelated stress ([@R9]). However, studies on gender differences have reported controversial results. For instance, early research has suggested that gender might be an important demographic characteristic to be considered in workplace stress research. Some researches show that stress is prevalent among men as compared to women ([@R29]). Despite this, study reported that female teachers tend to complain more about stress than male teachers([@R30]). However, other researchers failed to find any significant gender differences in their studies ([@R31]).

On the other side, other study showed that job relationships and support a statistically significant association with work-related stress ([@R32]). This result indicates that people with high level of social and work support are physically and psychologically healthier than those without. Moreover, job change and role conflict/ambiguity were reported as important predictors of workrelated stress. Such changes cause a feeling of inequity and uncertainty. In addition, changes in terms and conditions without consultation were a stressor to lecturers ([@R9]).

The current study revealed that WRS was associated with job demand. This finding was in line with the findings of other similar studies in Malaysia ([@R24]) and Tanzania([@R11]). This could be due to the fact that intensive work prolongs the high workload, interferes with leisure activities, causes too much physical and mental fatigue to perform to the best of their abilities, thereby increasing stress hormones ([@R33]). Indeed, possibly because of that, teachers have mainly indicated heavy workloads that encompasses teaching, research and community service activities ([@R7]).

The multivariable logistic regression analysis also revealed significant associations of job control and WRS. The findings of other studies in South African ([@R34]) and Malaysian ([@R17]) higher education institutions support the findings of this study. The probable reason is that academics in higher education routinely have several roles at the same time, making them unable to control their work, which in turn triggers stress ([@R35]). Also, it could be because workers who can take initiatives or decide on work perceive their work as controlled and are less likely to be stressed than people without control.

Also, this study showed that cigarette smoking was significantly associated with WRS. Research into smoking and stress has shown that instead of helping people to relax, smoking actually increases stress. This finding was aligned with the results of a research in the U.S ([@R18]) and a worldwide perspective survey in Europe, Africa and Asia ([@R36]). This may be due to the reality that workplace stress acts as a negative occupational exposure to poor health practices, including smoking ([@R37]). Indeed, smoking is often reported by smokers as helping people to control their mood and reduce adverse effects when they face stressors ([@R38]).

Furthermore, this study showed that age was negatively associated with WRS. The findings of other study support our result ([@R39]). The possible explanation for these findings could be the difference between young people and older people\'s ability to cope with WRS. Even though there is a great deal of individual variability, age-related differences are evident in the nature of stressors that are likely to encounter emotional and physiological responses to stress ([@R40]).

Though this study was able to provide important data on work-related stress among academic staff, several limitations are noted. Since this study was a self-reported questionnaire-based cross-sectional study, the possibility of under or over-reporting could not be ruled out. In addition, the findings of the study only apply to the academic staff of the University of Gondar. Despite these limitations, we believe that the study provided a reasonably accurate assessment of work-related stress and associated risk factors among academic staff in the studied university.

In conclusion, this study showed that the overall prevalence of work-related stress was found to be high. The most important independent risk factors identified by a multivariable logistic regression model were: job demand, job control, age and cigarette smoking, which were associated with WRS. Furthermore, higher emphasis is required on job demand, job control and cigarette smoking to ease the burden of work-related stress factors. Workplace control programs for health risks, such as smoking cigarettes, are also vital for tackling the problem. Therefore, this research recommends that institutions of higher education work better to identify other sources of workrelated stress such as working conditions and further large-scale research.
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